To constrain the nature and fraction of the ionized gas outflows in AGNs, we perform a detailed analysis on gas kinematics as manifested by the velocity dispersion and shift of the [O iii] λ5007 emission line, using a large sample of ∼39,000 type 2 AGNs at z<0.3. First, we confirm a broad correlation between [O iii] and stellar velocity dispersions, indicating that the bulge gravitational potential plays a main role in determining the [O iii] kinematics. However, [O iii] velocity dispersion is on average larger than stellar velocity dispersion by a factor of 1.3-1.4 for AGNs with double Gaussian [O iii], suggesting that the non-gravitational component, i.e., outflows, is almost comparable to the gravitational component. Second, the increase of the [O iii] velocity dispersion (after normalized by stellar velocity dispersion) with both AGN luminosity and Eddington ratio suggests that nongravitational kinematics are clearly linked to AGN accretion. The distribution in the [O iii] velocityvelocity dispersion diagram dramatically expands toward large values with increasing AGN luminosity, implying that the launching velocity of gas outflows increases with AGN luminosity. Third, the majority of luminous AGNs presents the non-gravitational kinematics in the [O iii] profile. These results suggest that ionized gas outflows are prevalent among type 2 AGNs. On the other hand, we find no strong trend of the [O iii] kinematics with radio luminosity, once we remove the effect of the bulge gravitational potential, indicating that ionized gas outflows are not directly related to radio activity for the majority of type 2 AGNs.
INTRODUCTION
Motivated by the discovery of the correlation between black hole mass and galaxy properties (e.g., Kormendy & Ho 2013 , and references therein), active galactic nucleus (AGN) feedback became a popular idea to invoke the self-regulation of black hole growth and galaxy evolution (e.g., Croton et al. 2006; Ciotti & Ostriker 2007; Hopkins et al. 2008; DeGraf et al. 2015) . The connection among black hole activity, star formation, and feeding/feedback is much more complex than a simple scenario of a universal synchronized co-evolution, as various observations and theories have suggested (e.g., Woo et al. 2006 Woo et al. , 2008 Peng 2007; Treu et al. 2007; Jahnke & Macciò 2011; Bennert et al. 2011; Mullaney et al. 2012; Rosario et al. 2012; LaMassa et al. 2013; Matsuoka & Woo 2015; Park et al. 2015; Mullaney et al. 2015) .
Nonetheless, the strong effect of AGN feedback has been demonstrated by a number of numerical and semianalytic models (e.g., Di Matteo et al. 2005; Croton et al. 2006; Shankar et al. 2013; Dubois et al. 2013) , and various observational attempts are on going, searching for the evidence of AGN feedback (e.g., Husemann et al. 2014; Harrison et al. 2014) . A clear evidence has been shown in the X-rays as a form of flux depressions in large scales over the optical size of galaxies (e.g., see Fabian 2012 , and references therein). The detected Xray cavities are connected with AGN jets as the radio lobes fill the X-ray cavities, indicating that the large scale bubbles are driven by the kinetic energy of AGNs.
In contrast to the kinetic feedback as observed in radio jets or X-ray cavities, ionized gas outflows are often considered as related to radiative mode of AGNs. Outflows are detected in various scales, from the pc scales (e.g., Reeves et al. 2003) to the narrow-line region (NLR) in kpc scales (e.g., Liu et al. 2013) . To play a role as an AGN feedback mechanism, gas outflows should extend to relatively large scales beyond the galactic nuclei, so that gas heating or compressing interstellar matter can effectively occur to suppress or invoke star formation. Thus, investigating outflows in the narrow-line region, which extends to a few hundred pc to several kpc scales, is of importance in understanding AGN feedback.
Optical narrow emission lines are often used to trace gas outflows. In particular, the velocity measurements of the high-ionization line [O iii] λ5007 have been utilized for investigating AGN-driven outflows. For example, based on spatially resolved measurements, the [O iii] kinematics reveal the velocity structure in the NLR of nearby Seyfert galaxies (e.g., Ruiz et al. 2001 Ruiz et al. , 2005 Das et al. 2005; Fischer et al. 2010 Fischer et al. , 2013 . While obtaining spatially resolved measurements of narrow emission line kinematics was limited to relatively small samples until very recently, various studies with integral field spectroscopy began to investigate the detailed flux and velocity structure in the NLR, and the characteristics of outflows and star formation of nearby galaxies and AGNs with rich spatial information (e.g., Nesvadba et al. 2006 Nesvadba et al. , 2008 Barbosa et al. 2009; Liu et al. 2013; Harrison et al. 2014) .
Without spatially resolved measurements, a number of studies has focused on the statistical analysis of the [O iii] kinematics and outflows, using spatially-integrated, fluxweighted single spectra of individual objects (e.g., Nelson & Whittle 1996) . Recently, the sample size dramatically increased with the advent of large area surveys, i.e., Sloan Digital Sky Survey (SDSS) (e.g., Boroson 2005; Greene & Ho 2005; Mullaney et al. 2013; Bae & Woo 2014) .
The kinematics of [O iii] have been mainly constrained by two measurements: velocity shift and velocity dispersion. The velocity shift of [O iii] with respect to the low ionization lines has been used as a tracer of gas outflows as the velocity shift reflects the flux-weighted gas motion to the line-of-sight (e.g., Boroson 2005) , although low ionization lines do not provide the accurate systemic velocity of the target galaxy since low-ionization lines themselves show velocity shift (Bae & Woo 2014) . Using the systemic velocity measured from stellar absorption lines, Bae & Woo (2014) obtained the accurate velocity shift of [O iii] and performed a census of [O iii] gas outflows. By detecting the velocity shift of [O iii] for 47% of AGNs among ∼23,000 type 2 AGNs at z <0.1, they reported that outflows are common among type 2 AGNs. Also, they concluded that the outflow fraction of type 2 AGNs is comparable to that of type 1 AGNs reported by previous studies, after accounting for the projection effect, which significantly decreases the line-of-sight velocity of type 2 AGNs.
The width of [O iii] has been also used to trace the outflow signatures (e.g., Heckman et al. 1984; Nelson & Whittle 1996; Greene & Ho 2005; Villar-Martín et al. 2011; Mullaney et al. 2013) . For example, Nelson & Whittle (1996) compared the FWHM of [O iii] to stellar velocity dispersion, reporting a broad correlation albeit with considerably large scatter. However, they reported that the correlation is weaker for the base and wing of [O iii] , suggesting that the presence of a broad wing component presents the non-gravitational kinematics. Thus, both gravitational and non-gravitational effects cause the Doppler broadening of [O iii] (see also Greene & Ho 2005) , and gas outflows can be better constrained by separating gravitational and non-gravitational components of [O iii] .
In this paper, we perform a detailed analysis of the [O iii] kinematics using the combined properties of velocity dispersion and velocity shift. Compared to our previous work (Bae & Woo 2014) , first, we extend the census of gas outflows over a significantly large dynamical range, including high luminosity AGNs (L [O iii] ∼ 10 43 erg s −1 ), mainly by pushing the redshift range of the sample out to z∼ 0.3. Second, while we mainly focused on the velocity shift of [O iii] in our previous work, here we provide new results based on the velocity dispersion of [O iii] , in particular, by separating non-gravitational and gravitational kinematics. Third, we investigate the connection of [O iii] outflows with radio activities. We present the sample and the measurements in Section 2, the main results in Section 3, and the discussion in Section 4, followed by summary and conclusions in Section 5. Throughout the paper, we use the cosmological parameters as H 0 = 70 km s −1 Mpc −1 , Ω m = 0.30, and Ω Λ = 0.70.
SAMPLE & ANALYSIS
2.1. Sample selection To investigate the kinematic signatures of ionized gas outflows and obtain statistical constraints on the outflow fractions, we selected a large sample of type 2 AGNs out to z∼0.3 from the MPA-JHU Catalogue 1 based on the SDSS Data Release 7 (Abazajian et al. 2009 ), by extending our first census (Bae & Woo 2014 ) to a larger sample over a wider luminosity range. First, we obtained 235,922 emission line galaxies, with signal-to-noise ratio (S/N) ≥ 10 in the continuum, and with S/N ≥ 3 in the four emission lines, Hβ, [O iii]λ5007, Hα, and [N ii] λ6584. Among them, we identified 106,971 type 2 AGNs in the BPT diagram (Baldwin et al. 1981) , using the flux ratios of those 4 emission lines based on the classification scheme by Kauffmann et al. (2003) . These type 2 AGNs include pure AGNs as well as composite objects, for which both AGN and star formation contribute to the emission line fluxes.
Second, we further selected objects with a welldefined emission line profile by applying amplitude-tonoise (A/N) ratio larger than 5 for the [O iii] and Hα lines. In this process, we finalized a sample of 38,948 type 2 AGNs. For pure AGNs (i.e., excluding composite objects), which were identified based on the classification scheme by Kewley et al. (2006) , we further classified Seyfert galaxies using the flux ratio of log [O iii]/Hβ > 0.5 (see Figure 1) .
Since Seyfert galaxies are the most luminous AGNs among the sample while composite objects may suffer contamination from star formation, we will present the analysis results for 3 different categories: 1) AGN+composite group, representing most AGNs, 2) AGN group, representing pure AGNs only, and 3) Seyfert group, representing luminous AGNs by excluding lowionization nuclear emission-line region (LINER) galaxies (see Table 1 ). Depending on the choice of the definition of AGNs (e.g, whether or not to include LINERS), readers can accordingly refer the statistical results on the outflows.
[O iii] kinematics
We measured the gas kinematics, mainly using the [O iii] line. First, we subtracted stellar absorption lines by fitting the SDSS spectra with the best-fit stellar population models, which were constructed with the penalized pixel-fitting code (Cappellari & Emsellem 2004 ) based on the 47 MILES simple stellar population models with solar metallicity and age spanning from 60 Myrs to 12.6 Gyrs (Sánchez-Blázquez et al. 2006) . In this process, we measured the redshift of each galaxy and calculated the systemic velocity, which was compared to the fluxweighted velocity of [O iii] (see also Bae & Woo 2014) .
After subtracting stellar continuum from the raw spectra, we fit the [O iii] line with a single or double-Gaussian function by using the MPFIT code (Markwardt 2009 
where f λ is the flux at each wavelength, and λ 0 is the first moment of the line. 
Other properties
To investigate the dependency of the ionized gas kinematics on AGN luminosity and Eddington ratio, we determined AGN bolometric luminosity, black hole mass, and Eddington ratio of each object. First, since the accretion luminosity is not directly measurable for type 2 AGNs, we used the luminosity of the [O iii] line as a proxy for the bolometric luminosity after multiplying by a bolometric correction (i.e., 3500 for the extinctionuncorrected [O iii] luminosity; Heckman 2004). Second, we estimated black hole masses based on the scaling relations, e.g., black hole mass-stellar velocity dispersion (M BH -σ * ) relation (Park et al. 2015; , and black hole mass -stellar mass relation (Marconi & Hunt 2003) , by adopting stellar velocity dispersion and stellar mass from the SDSS catalogue 2 . Depending on the adopted scaling relation, the range of black hole mass significantly changes. For example, the estimated black hole masses based on the M BH -σ * relations range from ∼10 4 to 10 10 M , while the black hole masses determined from stellar mass span from ∼10 6 to 10 9 M . Instead of determining the accurate black hole masses and Eddington ratios, we are interested in investigating the effect of Eddington ratio to gas outflows. Thus, we chose to use the black hole mass estimated using the stellar masses, since the mass range seems more reasonable compared to that of local type 1 AGNs. Third, for given black hole masses, we calculated the Eddington luminosity in order to determine Eddington ratio by combining with the estimated bolometric luminosity. Note that the choice of black hole mass estimates does not change our con- clusions on the effect of Eddington ratios, although the Eddington ratio range of the sample varies.
RESULTS

Sample properties
In this section we describe the sample properties as a function of redshift. Figure 2 presents In Figure 2 , all three groups show an increasing trend of the [O iii] luminosity as a function of redshift . However, this trend is not due to the luminosity evolution. Owing to the flux limit of the SDSS survey and our selection criteria on the emission lines (i.e., S/N > 3), we preferentially include more luminous AGNs at higher redshift in our sample. Thus, the lack of low luminosity AGNs at higher redshift bins simply reflects the selection limit.
On the other hand, the mean Eddington ratio is relatively flat out to z∼0.3, with only an average 0.5 dex change, indicating that the mean Eddington ratio of the sample in each redshift bin is comparable to each other. The relatively flat trend of Eddington ratio is simply due to the fact that the mean [O iii] luminosity as well as the galaxy mass scale (galaxy luminosity and stellar velocity dispersion) increase with redshift, leading to canceling of the two. Consequently, the Eddington ratio of the sample is roughly constant over the redshift range, although there is a large scatter of several orders of magnitude at each redshift bin.
[O iii] velocity dispersion
gravitational vs. non-gravitational kinematics
We first investigate whether the [O iii] gas kinematics are governed by the gravitational potential of the host galaxy, by comparing the velocity dispersion of [O iii] measured from our analysis with stellar velocity dispersion provided by the SDSS catalogue. In Figure 3 , we present the comparison for each group as we define them in Section 2. We also color-code AGNs for each redshift bin to indicate the increasing luminosity and mass scales with redshift. Note that for completeness we include stellar and [O iii] velocity dispersion values that are slightly lower than the SDSS instrumental resolution, down to 30 km s −1 . Thus, the measurements of [O iii] and stellar velocity dispersions are uncertain at the lower left region of the diagram. We also exclude unreliably large stellar velocity dispersion values above 420 km s −1 as recommended by the SDSS catalogue 3 . The number of excluded objects with uncertain stellar velocity dispersion value corresponds to ∼3% of the sample.
We find a broad correlation between [O iii] and stellar velocity dispersions, confirming that the bulge gravitational potential plays a main role in determining [O iii] kinematics as reported by previous studies (e.g., Nelson & Whittle 1996) . However, the [O iii] velocity dispersion is on average larger than stellar velocity dispersion, suggesting that there are additional kinematic components on top of the bulge gravitational potential. The correlation between [O iii] and stellar velocity dispersions is not linear, with the higher [O iii] to stellar velocity dispersion ratios for more massive (i.e., higher stellar velocity dispersion) galaxies. When we perform a forward regression, including measurement errors in both [O iii] and stellar velocity dispersions, we obtain the best-fit slop of 1.43±0.01 and the intrinsic scatter of 0.19 dex for the total sample. The slope slightly increases to 1.69 ± 0.01 for Seyfert only group while the intrinsic scatter is 0.22 dex, which is comparable to that of the total sample. Using the inverse regression, we virtually obtain the consistent results (see Park et al. 2012 , for the discussion on the regression method).
If we separately fit AGNs with double Gaussian [O iii] and AGNs with single Gaussian [O iii]
, we obtain slope of 1.66 ± 0.01 and 1.18 ± 0.01, respectively, indicating that the relation is clearly non-linear when a wing component is present in [O iii] . These results may imply that the effect of the non-gravitational component is stronger in more massive systems (with higher stellar velocity dispersion, higher stellar mass, and higher black hole mass, assuming the black hole mass scaling relations).
The Nelson & Whittle (1996) showed that the [O iii] line profile base and wings do not tightly correlate with stellar velocity dispersion compared to the [O iii] core, using a sample of ∼68 Seyfert 1 and 2 galaxies. The same conclusion was derived by Greene & Ho (2005) based on ∼2000 type 2 AGNs.
To statistically investigate the effect of the wing component, we divide the sample into two subsamples persions is 1, 1, 1.03, respectively for AGN+composite, AGN, and Seyfert only groups. In contrast, for AGNs with a double Gaussian [O iii] line profile, the [O iii] velocity dispersion is larger than stellar velocity dispersion by 0.12, 0.13, 0.14 dex (a factor of 1.3-1.4), respectively for AGN+composite, AGN, and Seyfert only groups, indicating that the non-gravitational effect plays a significant role in broadening the [O iii] emission line. We also find that the ratio between [O iii] and stellar velocity dispersions increases with the [O iii] luminosity, suggesting that the non-gravitational effect is stronger for higher luminosity AGNs.
Assuming the [O iii] velocity dispersion is caused by the gravitational and non-gravitational components, we estimate the non-gravitational velocity dispersion of [O iii], using the relation: Here, we use stellar velocity dispersion as a proxy for the kinematic component due to the gravitational potential (σ gr ). Interestingly, we find that the non-gravitational kinematic component is almost comparable to the gravitational component for AGNs with double Gaussian [O iii] since their [O iii] velocity dispersion is broader by an average factor of ∼1.3 than stellar velocity dispersion. Note that if σ non−gr is equal to σ gr , we expect that the total velocity dispersion is a factor of 1.4 larger than σ gr . This result suggests that a strong non-gravitational effect is present in governing the gas kinematics in the NLR, particularly for high luminosity AGNs.
Since velocity dispersion measurements reflect the fluxweighted width of [O iii], the [O iii] flux distribution within the 3 aperture of the SDSS fiber plays a role in shaping the velocity profile in the spectra. Thus, direct comparison between flux-weighted [O iii] and stellar velocity dispersions requires a full understanding of the gas and stellar flux distribution within the aperture. Currently, the unknown flux distribution of [O iii] is the limitation of our interpretation. It is likely that the high velocity wing component of [O iii] reflects the kinematics of the inner part of the NLR, where the non-gravitational effect, such as outflows, is stronger than the outer part of the NLR. 
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The correlation is tighter for higher luminosity AGNs, while lower luminosity AGNs tend to show a larger scatter, partly due to the uncertainty of the flux and velocity dispersion measurements of the weaker [O iii] lines in these AGNs. Compared to Seyfert group, AGN+composite group also shows large scatter, implying that the contamination of [O iii] from star forming regions may increase the scatter in the distribution.
The observed trend between the [O iii] luminosity and velocity dispersion indicates that more luminous AGNs tend to have a broader [O iii] line, presumably due to a stronger outflow effect. This trend can be potentially caused by selection effect since we preferentially selected more luminous AGNs at higher redshift bins (see different colors in Figure 5 ). However, we also see the same trend between the [O iii] luminosity and velocity dispersion in individual redshift bins, indicating that the correlation is not due to selection effect. This implies that higher luminosity AGNs tend to show stronger outflow kinematics (i.e., broader [O iii] line width).
We also compare the kinematics of [O iii] with Eddington ratio (bottom panel in Figure 5 ). This time we normalize the velocity dispersion of [O iii] by stellar velocity dispersion, to investigate how the non-gravitational component of [O iii] is related to Eddington ratio. First, we find that the ratio of [O iii] to stellar velocity dispersions increases with Eddington ratio, suggesting that the non-gravitational effect becomes stronger for AGNs with higher Eddington ratio. We present the mean value of the [O iii] to stellar velocity dispersions as a function of Eddington ratio (large black circles), which increases by ∼0.2 -0.3 dex over 3 orders of magnitude in the Edding- (Crenshaw et al. , 2003 . According to this model, dust preferentially hides one cone behind the stellar disk. For type 2 AGNs, dust extinction is more likely to reduce the flux of the receding cone, for given random angles between the direction of the cone and the axis of stellar disk ). This scenario is supported by the finding that type 2 AGNs hosted by more face-on galaxies are more likely to show blueshifted [O iii] due to the dust extinction (see Bae & Woo 2014, for details) .
Second, we compare the [O iii] velocity shift with the [O iii] luminosity to investigate whether the gas velocity shift is related to AGN energetics ( Figure 6 ). We find that AGNs with higher velocity shifts tend to have higher [O iii] luminosity, for all 3 AGN groups, suggesting On the other hand, not all high luminosity AGNs show high velocity shift. In fact, the distribution shows that the majority of AGNs tend to have a very small or zero velocity shift (see Table 3 ). We interpret this low velocity shift with a combination of two different effects. First, it is possible that these AGNs do not have strong outflows or that the gravitational effect is dominant over the non-gravitational effect in determining the line profile. Hence, the flux-weighted velocity shift is close to zero. Second, it is plausible that if the outflow is biconical or divided by two opposite directions with a roughly comparable flux weight, the blue-shifted and red-shifted components cancel out each other in the spatially integrated spectra, leading to a zero or small velocity shift. For efficient canceling between blueshifted and redshifted cones, the extinction in the stellar disk should be relatively low. Otherwise, the extinction in the stellar disk may preferentially hide one cone behind the disk, leading to a shift of the flux-weighted [O iii] line profile from the systemic velocity. At the same time, we expect a broader line profile (i.e., higher velocity dispersion) due to the Doppler broadening of blueshifted and redshifted cones if dust extinction is low (see next section and Section 4.1).
Once we remove non-detections and uncertain velocity shift measurements, we detect an increasing trend of velocity shift with increasing luminosity. For example, when we compare velocity shift measurements better than 1σ with [O iii] luminosity, we find a positive correlation, albeit with a large scatter, suggesting that higher luminosity AGNs tend to show larger velocity shift. These results suggest that gas outflows manifested by the [O iii] velocity shift are closely linked to AGN accretion. −1 ) are blueshifted, indicating that extreme velocities are more likely to be detected among approaching outflows from the flux-weighted spectra (see Table 4 for the mean velocity shift as a function of increasing velocity dispersion).
The lack of AGNs with high velocity shift and low velocity dispersion (out of the V-shape envelope) in both panels indicates that highly velocity-shifted [O iii] lines are also broad (high velocity dispersion). The amplitude of velocity dispersion and velocity shift is probably related to the intrinsic launching velocity since higher launching velocity will increase the kinematic signature in the observed emission line profile (see discussion in Section 4.1). On the other hand, AGNs with high velocity dispersion do not always have high velocity shift. In fact, for given velocity dispersion there is a range of velocity shift, including a large fraction of AGNs with small or zero velocity shift. The insignificant (small or zero) velocity shift may be due to the fact that the velocity of the two cones cancel out each other while Doppler broadening can increase velocity dispersion in the fluxweighted spectra. In contrast, if the extinction due to the dust in the galaxy disk preferentially reduces the flux from the cone behind the disk, the unbalance of the flux between the two cones may result in either blueshifted or redshifted [O iii] in the flux-weighted spectra (see more discussion in Section 4.1).
In Figure 8 , 
-[O iii] Velocity-velocity dispersion diagrams as a function of [O iii] luminosity (top). The ratio of [O iii]-to-stellar velocity dispersions vs. the [O iii] velocity shift as a function of luminosity (bottom).
The color indicates the number density while the mean velocity shift in each velocity dispersion bin is denoted by red field circles. 
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Note. Figure 9 (right panel), which similarly shows a steep increase with increasing Eddington ratios. The fraction of double Gaussian [O iii] becomes over 50% at ∼1% of the Eddington limit, suggesting that gas outflows are common among AGNs in the radiative mode. Note that we do not show any bin with the number of objects less than 20 in the figure (also in the following analysis) due to the high Poisson uncertainty. The increasing fraction of AGNs with broad [O iii] as a function of luminosity is not straightforward to interpret since higher luminosity AGNs have on average higher black hole masses and more massive host galaxies (for example, at given Eddington ratios). Thus, the velocity dispersion of [O iii] caused by the galaxy bulge potential naturally increases with the mass and luminosity scale. Therefore, the increasing fraction of AGNs with AGN luminosity may simply reflect the broad scaling among velocity dispersion, mass, and luminosity. In other words, since more massive galaxies have larger stellar and matics more clearly, we investigate the fraction of AGNs that have the [O iii] velocity dispersion larger than stellar velocity dispersion, as a function of luminosity (left panels) and Eddington ratio (right panels in Figure 11 ). We find that in all luminosity bins roughly more than a half of AGNs show the non-gravitational component We also calculate the fraction of AGNs, for which the non-gravitational component is stronger than the gravitational component in the [O iii] line profile, using the condition that the measured [O iii] velocity dispersion is larger than stellar velocity dispersion by a factor of 1.4. This condition is derived from the assumption that the [O iii] line profile is Doppler-broadened by both nongravitational and gravitational components (σ As a function of Eddington ratio, we also detect a steep increase of the fraction. The fraction of AGNs with detectable non-gravitational component (i.e., σ [O iii] > σ * ) increases by a factor of ∼2, from ∼40% at below 0.1% of the Eddington limit to over 80% at 3% of the Eddington limit (top-right panel). In the case of AGNs that show the stronger non-gravitational component than the gravitational component (i.e., σ [O iii]| > 1.4 × σ * ), we detect a much steeper increase from 5% to over 50% over 3 orders of magnitude in Eddington ratios (bottom right panel in Figure 11 ).
We also investigate outflow fractions using the [O iii] velocity shift. In Figure 12 we present the fraction of AGNs with velocity shift larger than 27.5 km s −1 (the mean 1 σ uncertainty; upper panel) and 55 km s −1 (2 σ uncertainty; lower panel), respectively. Note that the measured velocity shift is the projected velocity to the line-of-sight. Since the direction of the outflow is close to the right angle to the line-of-sight, the measured projected velocity is a lower limit of the intrinsic outflow velocity. For example, if the outflow direction is 60 degree inclined from the line-of-sight, the projection factor is a factor 2. With a more conservative cut at 55 km s −1 , the outflow fraction decreases by a factor of a few, ranging from 5% to 40% over the luminosity range, indicating a strong dependence on AGN luminosity. As a function of Eddington ratios (right panels),we also detect qualitatively same trend that the fraction of AGNs with large [O iii] velocity shift increases. In particular, above 1% of the Eddington limit, the fraction is over 20-30%, suggesting that a significant fraction of energetic AGNs show outflow signatures. The trend of the [O iii] velocity shift with luminosity and Eddington ratio is qualitatively same as that of the [O iii] velocity dispersion. Note that the [O iii] velocity shift is more challenging to use as an outflow signature than the [O iii] velocity dispersion since the uncertainty of the [O iii] velocity shift is relatively large (27.5 ± 14.6 km s −1 , see Section 3.3) compared to the measured velocity shifts. Therefore, the fraction of AGNs presented here based on the [O iii] velocity shift should be taken as a lower limit.
3.6. outflow due to radio? In this section we investigate whether gas outflows are related to radio activity using a subsample of type 2 AGNs with radio detections. We cross-match our type 2 AGN sample from SDSS with the VLA FIRST Sur- vey catalogue 4 , which provides a list of ∼950,000 detected radio sources at 1.4 GHz with a flux limit of 1 mJy (White et al. 1997) . Using a matching radius of 5 , we obtain a sample of 6,272 radio detected objects out of the SDSS type 2 AGN sample (corresponding to 16.1%). The K-corrected radio luminosity at 1.4 GHz of the sample ranges from 10 37 to 10 42 erg s −1 . Note that radio sources with 1.4 GHz luminosity larger than 10 40 erg s −1 can be classified as radio AGNs, which are expected to harbor a radio jet (Mauch & Sadler 2007) .
Using this sample, we compare the [O iii] kinematics with radio luminosity and radio-loudness in Figure 13 . First, we detect an average increase of the [O iii] velocity dispersion as a function of radio luminosity. However, this apparent trend is simply caused by the fact that radio luminosity correlates with stellar mass (and stellar velocity dispersion), and that [O iii] lines are on average broader in more massive galaxies due to the higher gravitational potential (as shown in Figure 3) . In other words, more massive galaxies have larger radio luminosity and larger [O iii] velocity dispersion. This interpretation is clearly supported by the comparison between radio luminosity and the normalized [O iii] velocity dispersion (middle left panel). The mean [O iii]-to-stellar velocity dispersion ratio is almost constant over the full radio luminosity range, indicating that there is no connection between radio activity and the non-gravitational kinematics. When we compare radio luminosity with the [O iii] velocity shift, we also find no clear trend as a function of radio luminosity, particularly for AGNs with high radio luminosity (bottom left panel). When we limit the sample with [O iii] velocity shift measurements better than 1 σ, we also find no significant trend.
As a proxy for radio-loudness, we calculate the radio- with increasing radio-loudness, while the mean values are decreasing at low radio luminosity and then flattening at high radio luminosity as a function of radio-loudness. In the case of the [O iii] velocity shift, we also find no clear trend with radio-loudness (bottom right panel).
In Figure 14 , we present the VVD diagram of the radio detected AGNs for each radio luminosity bin (top panels). In contrast to the dramatic trend of the distribution in the VVD diagram as a function of the [O iii] luminosity (Figure 8 ), we find no obvious trend with radio luminosity. Even at relatively low radio luminosity (e.g., 10
38 < L 1.4GHz < 10 39 ), a number of AGNs with large [O iii] velocity dispersion and velocity shift are detected, while the distribution in the VVD diagram seems similar regardless of the radio luminosity. When we normalize [O iii] velocity dispersion with stellar velocity dispersion, to investigate the non-gravitational component (bottom panels), we find qualitatively similar trends, suggesting no connection between radio luminosity and the [O iii] kinematics. These results suggest that the kinematics of [O iii] is not directly linked to radio activity.
DISCUSSION
4.1. Non-gravitational kinematics Constraining the non-gravitational effect on the kinematics of the NLR is difficult since the separation of gravitational and non-gravitational components from the width of narrow emission lines is not straightforward. Nevertheless, since stellar velocity dispersion represents the gravitational kinematics of the bulge component, it is possible to indirectly constrain the non-gravitational component by comparing gas and stellar velocity dispersion. The first systematic study of this comparison was reported by Nelson & Whittle (1996) , who investigated whether [O iii] line widths correlate with stellar velocity dispersion using a sample of 68 Seyfert galaxies. Since they used the FWHM of the line profile, which is not sensitive to the presence of a wing component, they found a relatively good correlation between gas and stellar kinematics, albeit with a considerably large scatter, which reflects an additional kinematic component. In fact, they discussed that the correlation with stellar velocity dispersion is much weaker for the [O iii] base and wing, showing that gas velocities are on average larger than stellar velocities.
The correlation between [O iii] and stellar velocity dispersions reported by Nelson & Whittle (1996) has been utilized to estimate black hole masses of type 1 AGNs (e.g., Grupe & Mathur 2004; Salviander & Shields 2013) , for which stellar velocity dispersion cannot be directly measured due to the high AGN-to-stellar flux ratios. Woo et al. 2006; Xiao et al. 2011) .
By directly measuring the second moment of the [O iii], instead of FHWM, several studies showed that the [O iii] velocity dispersion may not be a good proxy for stellar velocity dispersion, particularly when a broad wing component is present in the line profile. For example, in comparing gas and stellar kinematics based on a sample of 1,749 type 2 AGNs, Greene & Ho (2005) used the second moment of [O iii] , finding that [O iii] shows a broad correlation with stellar velocity dispersion only after removing a blue wing component. In addition, they reported that the wing component is related to Eddington ratio. The result by Mullaney et al. (2013) based on a stacking analysis using a large sample of SDSS AGNs also showed that the width of [O iii] systematically increases with luminosity and Eddington ratios.
Using a statistically large sample of type 2 AGNs in the local universe (at z<0.3), we reported a detailed comparison of [O iii] and stellar kinematics as a function of AGN luminosity, Eddington ratio, and radio luminosity. We confirm the results of previous studies that the bulge gravitational potential plays a main role in determining gas kinematics in the NLR. However, we clearly find the non-gravitational components in the [O iii] kinematics, of which the strength increases with both luminosity and Eddington ratio. Based on the distribution in the VVD diagram, which dramatically broadens for higher luminosity AGNs and higher Eddington ratio objects, we conclude that the launching velocity is closely connected to AGN accretion.
To understand the physics of gas outflows, it is important to estimate the fundamental physical parameters, i.e., launching velocity, extinction, inclination of the cones, opening angle, velocity structure in the NLR, etc, which are not directly observable particularly for type 2 AGNs. In a following study, we will present the dependence of the location of AGNs in the VVD diagram as a function of the main physical parameters, using our 3-D biconical outflow model simulations (H.-J. Bae & J.-H. Woo 2016 in preparation). In Figure 15 , we briefly highlight the effect of launching velocity and extinction in the VVD diagram based on our 3-D biconical outflow models. First, if the intrinsic velocity of the gas outflows becomes larger, the velocity dispersion of [O iii] increases since the Doppler broadening becomes stronger. However, if there is no dust extinction, the flux-weighted velocity of receding and approaching gas particles can cancel out each other, resulting in small or zero velocity shift, as we detect a large fraction of AGNs showing small or zero velocity shift at given velocity dispersion values. In contrast, dust extinction can increase the velocity shift. If extinction due to the dust in the stellar disk is high, then it preferentially reduces the flux from the cone behind the disk, leading to shift of the mean velocity in the flux-weighted spectra. In other words, more extinction leads to higher velocity shift since the difference of the fluxes between the two cones increases with extinction. Thus, there are mainly two parameters to determine the location of AGNs in the VVD diagram; the launching velocity mainly increases velocity dispersion (vertical direction) while extinction increases velocity shift (horizontal direction) as shown in Figure 15 . The detailed results on the effect of physical parameters will be given in our upcoming paper (H.-J. Bae, & J.-H. Woo 2016 in preparation).
AGN Outflow Statistics
The outflow fraction varies depending on the condition that defines the outflow signatures. Based on the small velocity shift of [O iii] , previous studies reported the outflow fraction for type 1 and type 2 AGNs as from ∼25 to 70% (e.g. Nelson & Whittle 1995; Boroson 2005; Komossa et al. 2008; Crenshaw et al. 2010; Zhang et al. 2011; Wang et al. 2011; Bae & Woo 2014) . However, these measurements are considered as a lower limit since small velocity shift is challenging to measure particular for type 2 AGNs since the projected line-of-sight velocity shift is only a small fraction of the true radial velocity. Using a large sample of type 2 AGNs, we obtained qualitatively similar outflow fraction based on the [O iii] velocity shift.
In this study we used the normalized [O iii] velocity dispersion divided by stellar velocity dispersion in order to detect the non-gravitational kinematic signatures. We find that 59.8% of AGNs have a detectable nongravitational component (i.e., σ [O iii] > σ * ). Based on the presence of a broad component in [O iii], we also con- strained the outflow fraction, which is 43.6% of the total type 2 AGN sample. For AGNs with weak [O iii] , it is also difficult to properly model the line profile and detect a broad component. Thus, the detected fraction of the double Gaussian profile depends on the quality of data and the strength of the [O iii] line. On the other hand, very weak wing components are not interesting since they represent relatively weak non-gravitational kinematics.
The high fraction of AGNs with non-gravitational kinematic signatures suggests that ionized gas outflows are common among type 2 AGNs. In particular, the majority of luminous AGNs above 1% of the Eddington limit presents a broad component, or large velocity dispersion and velocity shift in [O iii] , indicating the prevalence of outflows among luminous AGNs.
Connection with radio activity
We find that the kinematics of [O iii] is not directly related to radio activity. First, the majority of type 2 AGNs are not detected by the FIRST survey, while non-gravitational kinematics are clearly present in these AGNs, suggesting that radio is not responsible for the outflows for the majority of AGNs. Second, while we detect a clear increasing trend of the [O iii] velocity dispersion with radio luminosity as found by previous studies (Mullaney et al. 2013 ), we do not find any trend of the non-gravitational kinematics with radio luminosity, once we normalize the [O iii] velocity dispersion with stellar velocity dispersion. This suggests that the radio luminosity is on average higher for higher mass galaxies and that the [O iii] velocity dispersion increases with radio luminosity simply due to the increasing gravitational potential. Thus, we find no evidence that the non-gravitational kinematics of [O iii] is related to radio activity.
Based on the analysis of the stacked spectra using a large sample of SDSS AGNs, Mullaney et al. (2013) velocity dispersion by stellar velocity dispersion, we find a relatively flat trend up to very high radio luminosity, indicating that non-gravitational kinematics are not related to radio activity. Since the radio luminosity of typical radio galaxies is larger than the mean radio luminosity 10 38.3 erg s −1 of our radio-detected sample, the number of strong radio sources in our sample is relatively small. For example, we only have 2060 objects above L 1.4GHz ∼10 39 erg s −1 . Thus, a large sample of well-defined radio selection function is needed to investigate how the radio activity is connected to the kinematics of NLR. However, for the majority of type 2 AGNs in our sample, the ionized gas outflows manifested by the [O iii] line profile are not directly related to the radio activity.
SUMMARY & CONCLUSION
Using a large sample of ∼39,000 type 2 AGNs out to z∼0.3, we investigated the kinematics of the ionized gas and the connection with AGN energetics, and the fraction of outflows. We summarize the main results as follows.
• We find a broad correlation between stellar and [O iii] velocity dispersions, indicating that the gravitational potential of the galaxy bulge plays a main role in determining the gas kinematics in the NLR. However, the [O iii] velocity dispersion is larger than the stellar velocity dispersion, suggesting that non-gravitational component, i.e., outflows, is clearly present. In particular, the [O iii] velocity dispersion is larger by an average factor of 1.3-1.4 than stellar velocity dispersion when a broad component is present, indicating that the effect of nongravitational broadening is almost comparable to that of gravitational component.
• • In the [O iii] velocity-velocity dispersion diagram, we find a characteristic shape of the distribution such that [O iii] lines with higher velocity shift tend to have higher velocity dispersion, implying that velocity and velocity dispersion increases with increasing launching outflow velocity. The distribution in the VVD diagram expands toward higher velocity shift and velocity dispersion as a function of [O iii] luminosity, suggesting that AGN luminosity is directly linked to the launching velocity, hence velocity shift and velocity dispersion.
• While we find an increasing trend of the [O iii] velocity dispersion as a function of radio luminosity, there is no clear trend with radio luminosity once [O iii] velocity dispersion is normalized by stellar velocity dispersion, indicating non-gravitational component of [O iii] is not directly related to radio activity.
• We find that the fraction of AGNs with a double Gaussian [O iii] profile dramatically increases with luminosity. The majority of high-luminosity AGNs (i.e., 10 42 erg s −1 ) shows a broad component, indicating that gas outflows are prevalent among type 2 AGNs. We find a similar increase of the fraction as a function of Eddington ratios.
• We find that the fraction of high velocity dispersion increases with [O iii] luminosity and Eddington ratios. The fraction of AGNs, which have non-gravitational component comparable to or larger than gravitational component (i.e., σ [O iii] > 1.4 × σ * ), increases with luminosity from 10% at L [O 
39 to 50% at L [O iii] ∼10 42 , indicating that the kinematics due to gas outflows is very strong among high luminosity AGNs. As a function of Eddington ratio, we find a similar fraction and increase.
• We find that the fraction of AGNs with detectable [O iii] velocity shift increases with luminosity and Eddington ratios, indicating that gas outflows are related to AGN energetics.
The measurements of [O iii] gas kinematics of a large sample of type 2 AGNs place statistical constraints on the connection of NLR gas kinematics with AGN luminosity and Eddington ratio. Based on these results, we conclude that the ionized gas outflows are common in type 2 AGNs. Particularly for high luminosity AGNs, the kinematic signatures of the ionized gas outflow are prevalent. The AGNs with very large velocity shift and velocity dispersion in the VVD diagram are arguably one of the best samples for follow-up studies in understanding AGN feeding and feedback and the role of AGNs in the coevolution of SMBHs and their host galaxies. Based on the results presented in this study, we are performing integral field spectroscopy for a sample of strong outflows candidates (Karouzos et al. 2015, submitted) . The spatially resolved study of these AGNs will be also a key to understand the measurements of a statistically large sample of objects using spatially unresolved spectra such as presented in this study. Greene, J. E., et al. 2011 , ApJ, 739, 28 Zhang, K., Dong, X.-B., Wang, T.-G., & Gaskell, C. M. 2011 
